Safety and efficacy of nasal application of CpG oligodeoxynucleotide as a mucosal adjuvant.
Nasal vaccination is an effective regimen to prevent upper respiratory infections. An appropriate adjuvant is required for the development of a nasal vaccine. The safety and efficacy of CpG oligodeoxynucleotide (ODN) as a mucosal adjuvant was examined. Mice were nasally administered various doses of CpG ODN weekly, a total of three times. Histologic changes in the spleen and the nasal mucosa were examined, and the alterations in cell subpopulations were analyzed by flow cytometry. In addition, the mice were nasally immunized with P6 outer membrane protein of nontypeable Haemophilus influenzae (NTHi) and CpG ODN, and P6-specific immune responses were examined. No inflammation or tissue damage was observed locally or systemically after nasal administration, even with a high dose of CpG ODN. A high dose of CpG ODN induced an increase in CD8+ T cells in the nasal mucosa and B cells in the spleen. When CpG ODN was coadministered with P6, P6-specific mucosal and systemic immune responses were effectively induced, since high levels of the specific IgA and IgG were detected in the nasal wash and serum, respectively. These findings suggest that CpG ODN is a safe and effective mucosal adjuvant. Further, nasal vaccination with P6 and CpG ODN might be an effective regimen to prevent upper respiratory infections.